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OVERVIEW
A nutrient is a chemical substance in food that contributes to the survival 
and growth of an organism

The 6 Nutrients we will be discussing in this introductory lecture are:

Ca Zn

Mg

Carbohydrates Lipids Protein Vitamins Minerals Water



Modifiable Non-modifiable

RELATIONSHIP BETWEEN NUTRITION & FITNESS     

Presenter
Presentation Notes
The ability to engage routinely in vigorous physical activity requires good health.

In addition, the ability to perform depends on a nutritious diet that supplies all the needed nutrients. Nutritious diets are crucial for optimal performance since they contribute to endurance and help to speed the repair of injured tissues.

Athletic training and genetic makeup are two very important determinants of athletic performance. A nutritious diet WILL NOT substitute for either one of these factors. However, a nutritious diet can help to enhance and maximize an athlete’s potential while a poor diet can seriously harm performance.




• Calories are a unit of measurement

• A measure of food energy

• Often denoted on food labels as:
• Calories per serving
• kcal per 100 g

• Foods provide varying levels of nutrition for their calorie content

Example:

Medium Pepperoni 
Pizza = ~1700 calories

Turkey sandwich + apple + 
cheese (3 cubes) = ~660 kcal

ENERGY - CALORIES

Presenter
Presentation Notes
A calorie is a unit of measure of energy or heat. 
This is a unit of measure like the meter measures length, grams measure mass, and liters measure volume. 
Specifically, the definition of a calorie is the amount of heat energy it takes to raise the temperature of 1 liter of water 1 degree Celsius. Generally, calories and kilocalories are used interchangeably. A capital “C” in calories signifies kilocalories which is 1,000 calories. Calories with a capital “C” are used on food labels. Foods can be measured for calories by an instrument known as a bomb calorimeter.



Based on several factors:

Body 
size

Body 
composition

Type of 
training

5-8 calories/minute 
for normal activities of 

daily living

Account for additional caloric 
expenditure based on type and length 

of training

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

CALORIE INTAKE RECOMMENDATIONS

Presenter
Presentation Notes
Calorie needs vary among athletes and are based on body size, body composition, and type of training or competition. For instance, a small person may need 1,700 calories to maintain body weight, but a large person may need 4,000 calories. These are rough estimates, however, and should be viewed as a starting point. 
Calories need to be individualized through trial and error based on weight gain, loss, or maintenance.
Calories for sports have to be added to this amount. For example, bowling for an hour may require few calories in addition to the calories required to sustain normal daily living. 
On the other hand, a 12-hour bike ride over a mountain may require an additional 4,000 calories per day. Therefore, some may need 7000 calories per day to maintain body weight whereas others may need 1,700 calories or less.
If an athlete is experiencing fatigue, they might not be consuming enough food and calories. 
One may need to increase to six meals to ensure adequate food and energy intake.
How do I know if I am getting enough calories? One method is to use a food journal to estimate daily food intake. One can analyze and average the amount of food and calories over a period of 24 hours or even 3 to 5 days.




What drains our batteries?

Total Energy Expenditure
1) Resting Metabolic Rate (RMR)
2) Non-Exercise Activity 

Thermogenesis (NEAT)
3) Thermic Effect of Food (TEF)
4) Exercise

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

ENERGY EXPENDITURE 

Presenter
Presentation Notes
Total energy expenditure (TEE) is the total amount of calories you expend in a given day. One might compare this to a battery. What is it that drains our batteries?
The first thing is our Resting Metabolic Rate (RMR); this is essentially all of the energy that is demanded to carry out all of the chemical reactions within the human body; the energy it takes to keep our heart beating, our lungs breathing, our digestive system working; this is the amount of energy we spend laying in bed all day for 24 hours not moving a muscle. This can account for about 60% of TEE
Non Exercise Activity Thermogenesis (NEAT) is the energy expended once you get out of bed and perform daily activities of living; this is anything from brushing your teeth to cooking to driving to gardening
Thermic Effect of Food (TEF) is the energy it takes to digest food; it takes more energy to digest protein than it does to digest carbohydrate or fat
Finally, exercise is the last component of total energy expenditure; anything from jumping jacks to playing a sport like basketball falls under this category



Positive vs. Negative

Calorie Balance Negative Calorie Balance 
(Calorie Deficit)

Positive Calorie Balance 
(Calorie Surplus)

= < >

CALORIC BALANCE

Presenter
Presentation Notes
Calorie Balance is a comparison of calorie intake vs calorie expenditure. This can be in total balance where calories in equal calories out. Or there may be imbalances. A negative calorie balance is where calories taken in are less than calories expended. This is considered a calorie deficit. On the other hand, calories taken in may be greater than calories expended which is a calorie surplus. A calorie deficit can result in weight loss whereas a calorie surplus can result in weight gain.



READING A FOOD LABEL

Presenter
Presentation Notes
Reading a food label can be difficult if you do not know what to look for. As most may know, calories are usually located near the top of the food label



1g fat= 9 calories

1g Carb= 4 calories

1 g Protein= 4 calories

READING A FOOD LABEL

Presenter
Presentation Notes
As you go down the label, total fat, total carbohydrate, and protein are the three macronutrients to look for. These three nutrients are energy-yielding nutrients also called macronutrients. These nutrients are contributors to calories in the diet. Specifically, fat yields 9 calories per gram, carbohydrates yield 4 calories per gram and protein yields 4 calories per gram



Cells cannot directly use glucose 
or triglycerides for energy.

Must be converted to adenosine 
triphosphate (ATP).

Muscle can store only a small 
amount of ATP (2-4 seconds 
worth).

Muscle can also store a small 
amount of Pi to regenerate ATP 
quickly (~5 seconds).

Carbohydrates Lipids Protein

Can be used to make ATP

ADP + Energy from food + Pi →ATP 

ATP→ Energy to do work + ADP + Pi
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MACRONUTRIENTS & ATP

Presenter
Presentation Notes
ATP is the main and immediate source of energy for body functions such as ion pumping, enzyme activity, and muscular contraction. 
Without ATP, the body could not use energy.
ATP must constantly be used and reformed by cells using a variety of energy sources. 

Energy obtained from carbohydrates, fat, and protein from foodstuffs is made into ATP by the body’s cells when they combine adenosine diphosphate (ADP) and a phosphate group (Pi).  
Phosphate chemical bonds are considered high-energy bonds, and therefore ATP is able to store the energy in its phosphate bonds. 
Only when these bonds are broken is energy released, breaking ATP into ADP and Pi.

Fortunately, energy from ATP can immediately be used by muscles. However, the muscle cells hold such a small amount of ATP, only about 2 to 4 seconds of maximal work can be performed by the muscles. This is where fuel sources from foodstuffs come in to resupply ATP. A relative mix or ratio of these fuel sources of carbohydrate, fat, or protein are used depending upon the intensity or pace of exercise.





Made up of carbon, hydrogen, and oxygen (C₆H₁₂O₆).

Carbohydrates are commonly known as a source of energy for the body.

Carbohydrates = calories per gram

In plants

CHO = Sugars
Starches
Fibre

In the body

CHO Glucose (in the blood)
Glycogen (in the liver

and muscle)
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CARBOHYDRATES

Presenter
Presentation Notes
In plants, carbohydrates are found in the form of sugars, starches, and fibers. 
In the body, carbohydrates are found in the form of glucose in the blood or glycogen in the muscle or liver. 
Complex carbs: Starches, fibre etc.



CHO Recommended Daily Allowance 
(RDA) = 130 g/day

Food and Nutrition Board recommends = 
45-65% of total caloric intake 

Nutrition facts label uses its own 
standard = 60% of calories

Adequate intake (AI):

Women Men

This includes fiber:

25 g/d 38g/d

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

CARBOHYDRATES - INTAKE

Presenter
Presentation Notes
The RDA for carbohydrate is 130 grams per day for adults over the age of 18.
This is based on the need for adequate glucose for the brain and nervous system without relying on ketone bodies for glucose replacement. At rest, the brain uses about 19% of the body’s energy requirements mostly from glucose.
The Food and Nutrition Board recommends a range of 45-65% of calorie intake to come from carbohydrate. The Nutrition Facts label uses its own standardizing 60% of calorie intake coming from carbohydrate. 
Overall, carbohydrate needs are very individualized and depend on the many factors such as lean body mass and physical activity level.
Fiber needs have been established and are based on the goal of consuming 14 grams of fiber per 1,000 calories in order to reduce the risk of cardiovascular disease and many cases of diabetes. Therefore, the Adequate Intake (AI) for fiber is 25 grams per day for women and 38 grams per day for men. 
The AI for women above the age of 50 is 21 grams per day and for men above the age of 50 is 30 grams per day. The Daily Value is 25 grams per day for both men and women.



GLUCOSE

Stored as GLYCOGEN

= Most useful form of CHO fuel for 
muscle

Supplies glucose for fuel 
to muscles

Maintains blood 
glucose

Vigorous exercise > 
1 hour

=
CHO needs

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

CARBOHYDRATES AS FUEL FOR MUSCLE

Presenter
Presentation Notes
Carbohydrate is an important fuel for muscles. The most useful form of carbohydrate fuel is glucose. Glucose is stored as glycogen in the muscle cells and liver. Blood glucose is solely maintained by the breakdown of liver glycogen, whereas the carbohydrate demand of a certain muscles is met by the breakdown of muscle glycogen and has no capability of raising blood glucose.
Muscle glycogen is limited to around 350 grams or 1,400 calories and liver glycogen is limited to around 100 grams or 400 calories. 
Therefore, the body can store a total capacity of 450 grams of glycogen amounting to 1,800 calories.
The use of glucose to make ATP can be accomplished through aerobic or anaerobic glycolysis depending upon the availability of oxygen.
Carbohydrate Needs
Anyone engaged in vigorous activity for more than 1 hour per day on a regular basis needs to consume a diet that is moderate to high in carbohydrates from a variety of foods to:
prevent chronic fatigue
load the muscles and liver with glycogen





Protein = calories per gram

Proteins are involved in:
• Blood clotting
• Fluid balance
• Hormone production
• Enzyme production
• Cell repair
• Connective tissues
• Neurotransmitters
• and many more!
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PROTEIN

Presenter
Presentation Notes
Proteins are the building blocks of all tissues and therefore serve many purposes within the human body such as roles in blood clotting, fluid balance, hormone production, enzyme production, visual processes, transport of other substances, and cell repair
Protein comes in various shapes and sizes from those we eat to those synthesized by the body.

Functions- muscle CT, mucus, blood clotting, transporters, enzymes, immune cells, hormones, NTs

If not enough protein is available from the diet, metabolic processes slow down. On the other hand, since our bodies cannot store extra protein once it is consumed, excess protein is either turned into glucose for energy or it is stored as fat.




What does 0.8 g/kg/day of protein 
look like?Recommended Daily Allowance 

(RDA) = 0.8 g/kg/day

Food and Nutrition Board recommends 
= 10-35% of total caloric intake

Nutrition facts label uses its own 
standard = % Daily value (DV) listed only 
if there is a high protein claim

60 kg person =

48 g protein/day

85 kg person =

68 g protein/day

12 g 8 g

24 g 38 g4 g

18 g 12 g

PROTEIN INTAKE

Presenter
Presentation Notes
How much (AMDR, RDA)
What foods
The RDA is 0.8 grams of protein per kilogram of bodyweight (0.365grams per lb of bodyweight) for nearly all adults to maintain protein equilibrium. For example, a 70 kilogram (154lb) male would need 56 grams of protein per day whereas a 57 kilogram (125lb) female would need 46 grams of protein per day. These needs increase for periods of growth, infancy, and pregnancy.
 
The Food and Nutrition Board allows up to 35% of calories from protein, which is not a problem for the U.S. since protein intake is very high already.
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Protein contributes 
very little to fuel during 
exercise.

The exception to this 
is during prolonged 
endurance exercise!

Adapted from Coyle, Edward F. “Substrate utilization during exercise in active people 13. 2005

PROTEIN AS FUEL?

Presenter
Presentation Notes
Protein is a minor fuel source, if needed is used primarily for endurance exercise. Amino acid contribution is relatively small compared to carbohydrate and fat. Only about 5% of the body’s general energy needs and energy needs of exercising muscle is supplied by amino acids. However, during endurance exercise, proteins can contribute 10-15% of energy needs as muscle glycogen stores become depleted. Most of this energy is supplied by the branched chain amino acids leucine, isoleucine, and valine.



Fat = calories per gram

Fats serve several important functions in 
the body:
• Make up lipid membranes
• Help to transport vitamins
• Energy storage
• Required to produce sex hormones

Saturated fats:
- Straight fatty acid tails

- Solid at room 
temperature
(ex. Butter)

Unsaturated fats:
- Bent fatty acid tails 
(due to double bond)
- Tend to be liquid at 

room temperature
(ex. Olive oil)

Trans fats:
- Contain trans double 

bonds
- Rare in nature (produced 

during partial 
hydrogenation)

- Solid at room temperature
(ex. shortening)
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FAT

Presenter
Presentation Notes
Fatty acids are the fundamental component of most lipids. A fatty acid is a long chain of carbon atoms bonded together and flanked by hydrogen. 
One end is the acid group—also called the alpha end—and contains a hydroxyl group (–OH) and double bond. 
The other end is the methyl group—also called the omega end – and contains a methyl group (–CH₃).
 Each dietary fat is composed of many different fatty acids in different combinations, which is what gives food its unique tastes. 
There are different classes of fatty acids—unsaturated and saturated and trans
Another class of fatty acids that deserves mention includes the omega-3 and omega-6 fatty acids. There are different types of omega-3 and omega-6 fatty acids, but all of them are made from two basic precursor forms: alpha-linolenic acid (ALA) for omega-3s and linoleic acid (LA) for omega-6s.



Recommended Daily Allowance 
(RDA) = there is NO RDA

Food and Nutrition Board recommends 
= 20-35% of total caloric intake

Nutrition facts label uses % DV
= >20 g of saturated fat

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

FAT INTAKE

Presenter
Presentation Notes
How much? (AMDR)
Example sources
There is no Recommended Dietary Allowance (RDA) for total fat intake. In fact, recommendations of fat in the diet vary. The American Heart Association (AHA) recommends total fat intake should range from 20-30% of calories which is around 47 to 70 grams for a 2,100 calorie intake. In addition, AHA says no more than 7-10% of calories should come from saturated and trans fats combined, and cholesterol should amount to a maximum of 300mg per day. The National Cholesterol Education Program (NCEP) says total fat can be as high as 35%. The Food and Nutrition Board combines AHA and NCEP giving a range of 20-35% of calories.
Essentially, very little fat is needed in the diet. Only 2 to 4 tablespoons of plant oils such as canola, olive, or soybean oils are necessary to avoid Essential Fatty Acid deficiency and other health problems. In addition, fatty fish consumption 2 times per week is recommended.
PUFAs (omega-3 and omega-6) should make up around 5% of calorie intake and have an upper limit of 10% of calories. This is because the breakdown and oxidation of PUFAs present in lipoproteins can lead to cholesterol deposition in the arteries and the depression of immune function.





H – C – O – H HO

O

CH3

H – C – O – H HO

O

CH3

H – C – O – H HO

O

CH3

Glycerol backbone 3 Fatty Acids

Taken to the blood stream and broken down

The more fatty acids in the blood stream, the more 
can be taken up by muscle and used for fuel.

Some fat can be stored in the 
muscle (intramuscular 

triglycerides [IMTG]) to be 
used quickly for fuel.
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FAT & SKELETAL MUSCLE

Presenter
Presentation Notes
Fat is the main fuel for prolonged low-intensity activity. 
When fats in body tissues are broken down for energy, each triglyceride yields three fatty acids and a glycerol. 
The majority of the energy is found in the fatty acids.
 The fatty acids of various adipose tissue depots are released into the bloodstream and travel to the muscles where they are taken into each cell and broken down aerobically to carbon dioxide and water. 
Fatty acids can come from all over the body, not necessarily from depots near the active muscle. 
This is why the concept of spot-reducing does not work.
 Exercise can tone the muscles that are near the adipose tissue but does not preferentially use those stores.
 If this was the case, we would all have lean cheeks and necks since these muscles are regularly used.
 
The rate at which muscles use fatty acids partly depends on the concentration of fatty acids in the bloodstream. Therefore, the more fatty acids released into the bloodstream, the more fat is used by the muscles. Some of the fat stored in muscles themselves is also used, especially when intensity increases from a low to a moderate level.
 
Fat is not a useful fuel for intense, brief exercise. Instead, fat becomes more important as duration increases, especially when exercise remains at a low to moderate aerobic rate lasting 20 minutes or more. This is due to the fact that the steps in fat breakdown cannot occur fast enough to meet the ATP demands of short duration, high-intense exercise.

Fat supplies about 70-90% of the energy requirement for very lengthy activities at a moderate pace like hiking. It is even the primary fuel source of energy for sedentary activities like sitting at a desk for 8 hours per day. For this reason, during weightlifting sessions, fat use is generally high since much of the time spent weight lifting is for rest periods. As intensity increases, such as a 3-hour marathon run, muscles use about a 50:50 ratio of fat to carbohydrate. For short events, such as a 100 meter sprint or a 1500 meter race, the contribution of fat to resupply ATP is minimal. During weight lifting sessions, carbohydrate use could be somewhat greater and fat use somewhat less if the session is intense and fast-paced as seen in circuit training. Overall, the only fast-paced fuel we eat is carbohydrate (anaerobic) whereas slow, steady activity uses much fat in addition to carbohydrate (aerobic).
 
The advantage of fat as a fuel source is that fat energy in a concentrated form. In addition, we have a lot of it stored. In a given weight of fuel, fat provides more than twice the energy than carbohydrate at 9 calories per gram of fat versus 4 calories per gram of carbohydrate.



• Are required for normal function, growth and maintenance

• Assist in chemical reactions

Vitamins = calories per gram0

or

Can come from: In order to be classified as a vitamin:

The body is not able to synthesize enough of 
the nutrient to maintain health

Prolonged absence of the nutrient produces 
deficiency symptoms

Are categorized by solubility:

vs.
Fat Water

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

VITAMINS

Presenter
Presentation Notes
Vitamins are organic (carbon-containing) substances essential in small amounts for normal function, growth, and maintenance. Vitamins exhibit a wide variety of chemical structures and can come from both plant and animal sources. The main function of vitamins is to assist chemical reactions in the body and usually participate in energy-yielding reactions. However, vitamins themselves yield no calories. Many vitamins like the vitamin B-complex and vitamin K are coenzymes. Coenzymes combine with an inactive enzyme to make the enzyme active.
In order for a nutrient to be classified as a vitamin, the following criteria must be met:
1) the body is unable to synthesize enough of the compound to maintain health
2) absence of the compound for a period of time produces deficiency symptoms, if caught in time, can be quickly cured with the resupply of the substance
 
A nutrient does not qualify as a vitamin solely on the basis of the body not being able to synthesize it. Evidence must show a decline in health when the nutrient is not consumed.

There are 14 total vitamins split into two groups based on their solubility. The vitamins are categorized into fat-soluble vitamins and water-soluble vitamins. 



Vitamin Major Function

Vitamin A 
(preformed vitamin A and provitamin A)

Promote vision: night and color; promote resistance to bacterial 
infection and overall immune system through mucus production; 
promote growth; prevent drying skin and eyes; antioxidant; acne 
treatment

Vitamin D
Increase absorption of calcium and phosphorus; Maintain optimal 
blood calcium and calcification of bone; skin development

Vitamin E
Antioxidant: prevents breakdown of vitamin A and unsaturated 
fatty acids; improves vitamin A absorption; metabolizes iron in 
cells; maintains nervous tissue and immune function

Vitamin K
Activation of blood-clotting factors, Activation of proteins involved 
in bone metabolism

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

FAT SOLUBLE VITAMINS

Presenter
Presentation Notes
Vitamins A, D, E, and K make up the fat-soluble vitamins. These vitamins dissolve in fat and other substances such as ether and benzene but not water. After fat-soluble vitamins are absorbed, they travel through the bloodstream with dietary fat via special carriers to be distributed to cells. These vitamins are mostly stored in the liver and fatty tissues. Fat-soluble vitamins, with the exception of vitamin K, are not readily excreted from the body. In fact, they can accumulate to toxic levels since they can be stored for a longer period of time.




Vitamin Major Function
Thiamin (vitamin B-1) Coenzyme of carbohydrate metabolism; nerve function

Riboflavin (vitamin B-2) Coenzyme of oxygen requiring pathways like fatty-acid breakdown, homocysteine metabolism

Niacin (vitamin B-3) Used by almost all metabolic pathways; coenzyme of energy metabolism; makes new compounds; 
coenzyme of fat synthesis

Pantothenic Acid (vitamin B-5) Coenzyme of energy metabolism from carbs, fat, and protein; coenzyme of fat synthesis; coenzyme of fat 
breakdown

Vitamin B-6 (pyridoxine) Coenzyme for numerous enzymes of carb, fat, and especially in protein metabolism by splitting nitrogen 
group from amino acid; neurotransmitter synthesis; hemoglobin synthesis; white blood cell synthesis

Biotin (vitamin B-7) Coenzyme of glucose production and fat synthesis by adding carbon dioxide to other compounds

Folate 
vitamin B-9) (folate is the natural form which contains more 

glutamic acid which slows absorption; folic acid is chemical form 
added to foods and supplements without glutamic acid, vitamin B-

9)

Coenzyme involved in DNA synthesis to help form new red blood cells by supplying/accepting single 
carbon compounds; helps form neurotransmitters in the brain to help with depression

Vitamin B-12 (Cobalamin) Coenzyme of folate metabolism in that it converts folate to its active form; maintains myelin sheaths to 
insulate neurons from each other and maintain nerve function; homocysteine metabolism

Vitamin C (Ascorbic Acid) Collagen synthesis for connective tissue and wound healing; hormone synthesis; neurotransmitter 
synthesis; possible antioxidant activity; reduces destruction of folate; increases iron absorption; immune 
system and defense versus common cold

Choline Part of acetylcholine which is a neurotransmitter; part of lecithin which is a phospholipid; homocysteine 
metabolism
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WATER SOLUBLE VITAMINS

Presenter
Presentation Notes
The vitamin B-complex  (B2,B3,B6,B12, Pantothenic acid, biotin, folic acid) and vitamin C make up the water-soluble vitamins. Unlike the fat-soluble vitamins, these vitamins dissolve in water. In addition, water-soluble vitamins are lost from the body quite rapidly compared to fat-soluble vitamins. This is because water makes them more readily excreted from the body via the kidneys. Therefore, it is important to include water-soluble vitamins regularly in diet. Some exceptions to this are vitamin B-6 and B-12. Water-soluble vitamin toxicity is rare since any excess ends up in the urine and stools with very little being stored. 




• The only inorganic nutrient

• Can function independently or as part of a mineral combination (ex. Bone minerals)

Minerals = calories per gram0

Animal sources are 
absorbed better than 

plant sources

vs. Plant sources:

Contain fibre and binders (hinders absorption)

Rely on minerals from the soil (poor soil = 
poor plant minerals)

Refined plant foods have lower mineral con
tentsClassified as: Major vs. Trace

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

MINERALS

Presenter
Presentation Notes
Minerals are the only inorganic nutrient of all of the classes. This means they contain no carbon atoms in their structure. Like vitamins, minerals yield no calories. The roles and amounts of minerals vary, and they can function independently or as part of a mineral combo. An example of this mineral combo is seen in bone minerals.
Overall, minerals from animal sources are better absorbed than plant sources. This is because plant sources contain fibers and binders that hinder absorption. 
Plant sources also rely on mineral concentrations of the soil in which they are grown. 
So if the soil lacks several minerals, the plant will lack several minerals. 
In addition, the more refined a plant food, the lower the content of minerals. For example, only iron is enriched (put back) in white flour and selenium, zinc, copper, and other minerals are not replaced. On the other hand, animals can consume a variety of plants from soils of differing mineral contents making them very abundant in various minerals.

There are 16 or more minerals, each categorized based on the amount needed per day. The minerals are categorized into major minerals and trace minerals.



Mineral Major Functions
Sodium Major positive ion of extracellular fluid; fluid/water balance and retention; aids 

nerve impulse transmission; absorption of nutrients like glucose

Potassium Major positive ion of intracellular fluid; fluid/water balance; lowers blood 
pressure; aids nerve impulse transmission

Chloride
Major negative ion of extracellular fluid; fluid/water balance; participates in 
acid production in stomach; aids nerve impulse transmission; used by white 
blood cells when attack foreign cells

Calcium Bone and tooth structure; blood clotting; aids in nerve impulse transmission; 
muscle contractions

Phosphorus
Major ion of intracellular fluid; bone and tooth strength (mostly found here); 
part of various metabolic compounds involved in energy metabolism; 
component of enzymes, DNA, and cell membranes

Magnesium Bone formation; aids in over 300 enzyme functions; aids nerve and heart 
function; required in energy-yeilding compounds like insulin

Sulfur Part of vitamins and amino acids; aids in drug detoxification in the liver; 
acid/base balance

Adapted from Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

MAJOR MINERALS

Presenter
Presentation Notes
Major minerals require greater than 100 milligrams or 1/50 of a teaspoon per day. 



Mineral Major Functions

Iron
Components of hemoglobin, myoglobin, and other key compounds used in respiration; part of enzymes, 
proteins, and compounds used in energy; immune function; cognitive development; detoxification in liver; 
bone health

Zinc
Required for nearly 200 enzymes; alcohol metabolism; growth; immunity; wound healing; sexual 
development; reproduction; antioxidant protection (component of 2 forms of superoxide dismutase); may 
function in reduction of macular degeneration

Selenium Part of an antioxidant system; thyroid hormone metabolism

Iodide Component of thyroid hormones

Copper

Involved in iron metabolism by aiding the enzyme that releases iron from storage and operates in a 
process that transports iron and forms hemoglobin; used in enzymes that create cross-links in connective 
tissue; used in enzymes that defend against free radicals (such as SOD) or other enzymes of the brain and 
nervous system; immune function; blood clotting; blood lipoprotein metabolism; involved with enzymes of 
protein metabolism and hormone synthesis

Fluoride Increases resistance of tooth enamel against acids and bacteria that cause dental caries

Chromium Enhances insulin action to enhance glucose uptake to cells

Manganese
Often substituted with magnesium in metabolic processes; cofactor of some enzymes such as those 
involved in carbohydrate metabolism; works with some antioxidant systems (such as SOD); important in 
bone formation

Molybdenum Aids in action of several enzymes

Adapted from Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004

TRACE MINERALS

Presenter
Presentation Notes
Trace minerals require less than 100 milligrams or 1/50 of a teaspoon per day. Highly sophisticated technology is required to measure such small amounts in both food and body tissues. 



Recommendations are similar to those to 
sedentary adults.

Athletes on low calorie diets (>1200 kcals) 
or vegetarians should consume fortified 

foods or a multi vitamin.

Ca

Mg

Zn

Antioxidant rich diets (vitamins E and C) may be beneficial for 
athletes.

Consume brightly colored fruits and vegetables.
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VITAMINS, MINERALS & ATHLETES

Presenter
Presentation Notes
Vitamin and mineral recommendations are the same or slightly higher for athletes compared to sedentary adults. Since athletes have higher calorie intakes, they tend to consume plenty of vitamins and minerals. An exception to this is for those who consume low-calorie diets (1200 calories) since they need to keep a low body weight or those who are vegetarian. On these diets, B-vitamin needs and other nutrients may not be met so one should consume fortified foods and/ or take a balanced multivitamin/multimineral supplement.
 
Increased need for vitamin E and C may be warranted since these are antioxidants that could protect cells in the face of high oxygen use by the muscle. Large doses of these vitamins, however, require more research and are currently not an accepted guidance for athletes. 
Instead, follow a diet rich in antioxidants such as fruits and vegetables, whole grains, and vegetable oil. There is evidence that antioxidant systems in the body increase in activity as exercise training progresses. In addition, the oxidant stress produced during exercise may have a benefit for muscle adaptation so trying to block this process may not be wise.





Water (H₂O) is the greatest component of the 
human body.

Used as a solvent in the body

Makes up approximately 50 - 70% of body mass

~ 10 gallons

~ 40 liters

~ 165 cups of water

Muscle is 73% water

Adipose is 20% water

2.7 g of water is stored for 
every 1 g of glycogen

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004
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Water (H₂O)makes up approximately 50-70% of body weight which equates to approximately 10 gallons, 40 liters, or 165 cups of water. This makes water the greatest component of the human body.

Humans can survive about 8 weeks without food but only a few days without water because it is not conserved as well as food. Water is used in the body as a solvent to dissolve body compounds among other functions. This makes water the perfect medium for body processes because it enables chemical reactions to occur.
Lean muscle tissue is 73% water and adipose tissue is about 20% water. Additionally, about 2.7 grams of water are stored for every 1 gram of glycogen, increasing the capacity to store water in the body. As lean tissue increases, water content increases, and vice versa.





Water is a very important nutrient and has 
several functions in the body:

• Is a medium of chemical processes

• Transports nutrients

• Is the basis for many body fluids -
especially joints (both a solvent and 
lubricant), saliva, and bile

• Is a medium for temperature regulation

• Aids in the removal of waste products

Water is ideal for removing body 
heat because it requires lots of 

energy to heat.

Unusable substances can be 
dissolved in water to be excreted.

Our kidneys are responsible for 
filtering out waste into urine.

Gordon & Wardlaw. Contemporary nutrition 6th ed. 2004
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Temperature Regulation
Water is an excellent temperature regulator and is ideal for removing heat from the body. This is because water requires a lot of energy to heat up and for individual molecules to be separated. About 60% of chemical energy from food is turned into heat and 40% is converted to usable forms of energy. Eventually, almost all energy leaves the body in the form of heat. For this reason, the body heats up quickly and must be cooled down.
 
When the body heats up, water in the form of perspiration is secreted by the skin. Perspiration traps and removes the heat as it is evaporated from the skin, cooling the skin, and prevents body temperature from rising to dangerous levels. If perspiration rolls off of the skin or is soaked into clothing, it does not properly cool the body since it does not evaporate. Humidity also hinders sweat from evaporating making it less tolerable than dry, hot climates.
 
For every quart or liter of perspiration that is evaporated, around 600 calories are lost from the skin and surrounding tissues. 
 
Removal of Waste Products
Water is also important in the removal of wastes. When unusable substances dissolve in water, they exit the body through urine. Urine consists of urea, a nitrogen-containing waste product of protein metabolism. The more excess protein that is consumed beyond the body’s needs, the more nitrogen that is excreted in the form of urea. Likewise, the more sodium consumed, the more sodium excreted in the urine. In general, the amount of urine produced is determined by an excess of protein and salt intake. By limiting excess protein and salt intake, it is possible to limit urine output. This principle is used in the treatment of kidney disease.
 
Typically, a quart or liter is urinated every day but depends on excess protein, salt, and fluid intake. A large output is fine but less than 500 milliliters or 2 cups per day forces the kidneys to make very concentrated urine. This increases the risk of kidney stones formed by minerals and other substances precipitated from urine and accumulate in kidney tissues.
 
The best method for assessing hydration status is to observe the color of urine. Concentrated urine is dark yellow while dilute urine is clear or pale yellow.




KEY 
TAKEAWAYS

 Calories and energy come in different forms 
from food

• Carbohydrate, protein and fat all provide different 
amounts of calories

• Athlete requirements may be different from the 
general population
o Greater energy requirements (to avoid negative 

energy balance)

o Greater need for protein (repair)

o Greater need for CHO (fuel)

 There are various types of macronutrients and 
micronutrients:

• Consuming a balanced diet is the best way to 
ensure adequate intake

 Athletes! Don't skip on hydration!
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